Low proliferation capacity of lymphocytes from alloxan-diabetic rats: involvement of high glucose and tyrosine phosphorylation of Shc and IRS-1.
The proliferation capacity of lymphocytes obtained from mesenteric lymph nodes of control and alloxan-diabetic (40 mg/kg) rats in response to concanavalin A (ConA) and lipopolysaccharide (LPS) stimuli was examined. Proliferation response of lymphocytes from diabetic rats was significantly reduced under Con A (43%) and LPS (46%) stimulation as compared with the control group. Insulin (166 microM) promoted a marked increase of lymphocyte proliferation (7.5-fold) in the control group and this response was much lower (2.6-fold) in lymphocyte from diabetic rats. Cells were also cultured in medium containing glucose at 5, 10 or 20 mM. High glucose concentration (20 mM) caused a marked inhibition of lymphocyte proliferation reaching the values of the diabetic group. In lymphocytes from control rats, the degree of Shc tyrosine phosphorylation was gradually increased, whereas that of cells from diabetic rats was much lower in response to insulin. In lymphocytes obtained from control rats, the tyrosine phosphorylation of IRS-1 was time-dependent on insulin. In cells from diabetic rats, the basal tyrosine phosphorylation of IRS-1 was higher than that of control rats, however, there was no further phosphorylation after insulin addition. We conclude that the response of lymphocyte proliferation from diabetic rats to Con A and LPS stimuli is decreased but insulin was able to promote a significant proliferative effect on these cells. Also, high glycemia in addition to the lack of insulin participates in the reduced proliferation capacity of lymphocytes from diabetic rats.